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The objective of the SIMA Corrosion-Control Services Program was to develop a
functional and production capability for SIMAs to deliver and support corrosion-control
coating systems being used by the Navy in new construction ships and in the maintenance,
repair and overhaul of ships in service. This report presents the results of the one-year
. Service Test of the SIMA San Diego Pilot Corrosion-Control Shop and the recommendations S
l for establishing Corrosion-Control Production Shops at SIMAs. The one-year Service o

: Test was completed on 30 November 1985. The establishment and operation of the

Pilot Shop are summarized. For the Production Shop, recommendations are included
- for organization, manning, equipment, shop operation, shipboard operation, installation
- kits, planning and training to implement the establishment of a SIMA Production Shop.
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EXECUTIVE SUMMARY

BACKGROUND and REQUIREMENTS

This is the final report of the Pilot Shore Intermediate Maintenance Activity
(SIMA) Corrosion-Control (CC)-Shop Service Test conducted from 13 September 1984
through 30 November 1985. It presents all the relevant technical information
compiled and analyzed during the Service Test along with the lessons learned.
Recommendations are made for the CC-Shop facility, equipments, industrial
processes, shop layout and production flow, consumables, manning and training for a
baseline CC Shop capable of simultaneously providing ship-to-shop and shop-to-shop
for three ships' availabilities lasting eight or more weeks and shipboard services with a
portable/containerized wire-sprayed-aluminum (WSA) system for one ship in overhaul.

The Navy is introducing improved shipboard CC-coating systems in new
construction and in the maintenance, repair and overhaul of ships in service. A Senior
Navy Steering Board has proposed that Type Commanders and their Intermediate
Maintenance Activities (IMAs) identify requirements and develop the capability to
perform the full spectrum of CC services. The majority of IMAs currently do not have
the manning, equipment, industrial processes or shop organization to provide CC
services. Some SIMAs do have a limited capability to provide CC services but may
lack the training and experience to provide CC work that meets the operational and
technical requirements of Commander, Naval Surface Pacific  Fleet
(COMNAVSURFPAC) and/or Naval Sea Systems Command (NAVSEA). Development of
CC programs will benefit operating units of COMNAVSURFPAC by:

] Reducing the excessive ship's force manhours spent on corrosion prevention
and control,

° extending the service life of shipboard components and areas from marine
corrosion, and

° reducing/eliminating the attendant material, labor and schedule costs to
repair/replace.

Accordingly, COMNAVSURFPAC initiated a program in 1984 to evaluate the
SIMA CC-Shop feasibility, develop a test plan and install a Pilot CC Shop at SIMA(SD)
to provide near-term service for ships of the Pacific Fleet commencing in September
1984,

The scope of this pilot work included developing and validating through a one-
year service test:

] Selection, installation and operation of industrial plant equipment (IPE).

) Industrial processes for wire-sprayed aluminum (WSA) and electrostatic-
sprayed powder (ESP) coatings.
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. Makeup and issue of installation Kkits for the proper reassembly and
installation of ship-to-shop items preserved by the CC Shop.

) CC-Shop manning, organization, management, operating procedures and
standard times for the preservation of representative shipboard
components.

° Planning concept and procedures for CC Work Packages (CCWP) for tended
ships starting with an initial Planning Assist Visit (PAV) through to the
(auton)mted work requests (AWR) in the ship-class Master Job Catalog
MJC).

) Training and training materials for CC Shop, Planning and Quality Control
personnel.

The Pilot CC Shop Service Test, September 1984 through November 1985,
provided the forum to investigate the equippage, manning and modus operandi for a
production SIMA CC Shop. The scope of the Service Test included evaluation and
demonstration/validation of the planning procedure; shop manning and organization;
industrial plant equipment (IPE); shop operating procedures, process instructions,
quality control and records; customer ship post-CC-availability inspection and
feedback; and training. There were numerous technical, management and interface
issues that were evaluated. This Executive Summary provides the Service-Test
recommendations for the establishment of a Corrosion-Control Production Shop in
COMNAVSURFPAC SIMAs. The recommendations are for: (a) shop function and
organization; (b) production requirements for ship-to-shop and shop-to-shop; (c)
production requirements for in-situ shipboard work; (d) fastener and installation kits
for the proper reassembly and reinstallation of preserved components; (e) SIMA
planning requirements; and (f) training.

RECOMMENDATIONS
A. SIMA Planning (Section 2)

° CC Planning and work accomplishment can logically follow the
conventions and protocol of the Navy's Ship Maintenance and
Material Management (3-M) Manual (OPNAVINST 4790.4 series).
Figure 2-3 gives the recommended activities and functional flow.

° During initial phases of the COMNAVSURFPAC CC Program and
until S/F have entered CC SMAFs in their CSMP, it is recommended
that SIMA Planning and the SIMA CC-Shop Master provide CC
Planning Assist Visits (CCPAYV) to assist customer ships in conducting
CC surveys and in developing the CC SMAFs for entry into the
CSMP.

o In order to maximize the preservation services delivered to the
customer ships, each ship must have a coordinator who can devote
the majority of his time to the CC efforts. It has been found that
assigning this position to personnel who have already been assigned
additional colateral duties involved with the availability, such as the

ii
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ship's 3-M coordinator, does not benefit the ship to the full extent. It
is therefore recommended that the ship's First Lieutenant be ship's
CC Coordinator among the ship Work Center Supervisors and Division
Officers. The First Lieutenant should also prioritize the CC JSNs for
the SIMA availabilities and ROHs.

° SIMA CC services should be limited to ships in availabilities lasting
greater than eight weeks. A "SIMA ship-loading" equation, based on
existing/planned CC-Shop IPE and facilities should be used to screen
and schedule ships for CC availabilities.

° A "SIMA CC-Shop-loading" equation, based on assigned production
personnel and production standard times, should be used to secreen
work to the CC Shop.

Shop Function, Organization, Manning and IPE (Section 3)

° Function - The SIMA CC production shop should operate as a lead
shop to provide WSA and ESP coating services, technical assistance
and material support for installation kits for CC-Shop preserved
components for assigned ships and units.

° Services - The production shop should be capable of (a) providing
technical advice on the causes and prevention of shipboard corrosion
and the application of the 15 NAVSEA~-designated CC systems and (b)
delivering production services for WSA (NAVSEA Systems 1 and 2)
and ESP (NAVSEA System 4), and (¢) makeup and issuing installation
kits for the reassembly and reinstallation of WSA and ESP preserved
components.

o Organization - The SIMA CC Shop should be in the Production
Department since it provides support to assigned ships, units and
other production shops. The Hull Repair Group and Services Group
are logical organizational assignments for the CC Shop.

[ Manning - The exact manning requirements for a production shop will
vary at each SIMA as a function of shop's IPE, physical plant/layout,
workload requirements, port loading, numbers of ships simultaneously
in availabilities, and types and size of shops at the SIMA generating
shop~to-shop workload. Planned facilities and equipment for the CC
Shop dictate the manning requirements. Table 3-4 lists the
recommended positions that need to be considered for the production
shop, the rate and typical duties.
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Table 3-4 Production Shop Manning !
[
.-.-‘.-_'
RECOMMENDED f.:-f:_-‘
POSITION RATE TYPICAL DUTIES P
. \' ‘-
ey
Shop Master CPO Liaison with ships and SIMA Shops k
Assitant Shop Master PO1 Direct Shop operations
Receipt Inspection, PO2 Check in/out product, ensure ]
Final Inspection product delivered ready for R
processing B
Degreasing, Masking FN/SN Prepare iteins for preservation .-'_'-'.:'_'-'.
process S
Strip Blasting FN/SN Operate strip blast unit k
Anchor-Tooth Blasting FN/SN Operate anchor-tooth blast unit L’-
Strip- and Anchor-Tooth FN/SN Move product in/out of blast units, _:::Z:Z?
Blast Unit Support load/unload grit v
WSA Operators FN/SN Apply WSA coatings £ ' -
WSA Support FN/SN Move product ::f:_'
Painting FN/SN Operate paint spray booth ;_‘j
Fastener and Installation PO1 Prepare installation kits, assist =
Kit Petty Officer (IKPO) ship in installation g
Supply Petty Officer, PO2 Maintain consumables -
Assistant IKPO Assist Fastener Petty Officer T
Shop Quality-Control PO2 Provide direct QC support P
Inspector N
Training and PMS Petty PO1 Train operators and direct PMS 'f‘-‘ 2
Officer Program s
ESP Operators PO3* Operate ESP Facility ’ )
* Anticipated ESP Operator Recommended Rating. Further evaluation is being .;}.‘ K
conducted and recommendation will be finalized upon completion of the Pilot SR
ESP Facility Service Test. o
=




IPE and Facilities - The equipment classes for a SIMA CC Shop are
shown in Table 3-5. The specific size and quantity of each equipment
class will be determined by the size of the Shop. Complete WSA- and
ESP-coating equipments are provided. The SIMA, Pearl Harbor CC
Shop layout is shown in Figure 3-3 as a typical example. The Plan of
Action and Milestones (POA&M) for the SIMA(PH) CC Shop
implementation (Figure 3-4) is also provided to illustrate the typical
schedule of events and time required to install a CC Shop. Typical
line diagrams for electrical power, water and air are shown in Figures
3-5, 3-6 and 3-7. As a second example, the SIMA(SD) MILCON
Project CC-Shop Layout is shown in Figure 3-8.

Text continues on page Xiv
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Table 3-5
n PRODUCTION SHOP EQUIPMENT CLASSIFICATIONS
- IPE
) Surface-Preparation IPE WSA-Coating IPE
- . . Degreaser . Portable/Containerized WSA Unit
° Reach-In Blast Cabinet ° WSA Spray Equipment
o Portable/Containerized Blast Unit . Waterwash Booth
° Abrasive Blast Unit (Walk-In) Painting IPE .
® Waterwash Booth
| v
MISCELLANEQUS EQUIPMENT
i | __Painting Equipment Matl Handling/Storage Equipment
i . . Paint Spray Gun Assembly . Storage Cabinet
® Paint Mixers ] Flammable Liquid Storage Cabinet
Testing/QA Equipment ® Pre-Expended Bins
° Zinc- and Aluminum-Identification . Small Parts Storage
| & on Steel Kit
° Oxygen and Acetylene Bottle
. Surface Profile Measurement Storage Racks
Apparatus
. Work Table
) ° Portable Electric Psychrometer
), ° One-Ton Electric Hoist and Swing
' . Holiday Detector Boom
° Wet Film Thickness Gauge . Half-Ton Hand~Operated Chain
Hoist
_ ) Dry Film Thickness Gauge
) ° Mobile Hydraulic Floor Crane
® Hydraulic Pallet Truek
. ) Platform Truck
P L

vii
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C. Production Shop Requirements (Section 4)

e  Wire-Sprayed Aluminum (WSA) Coatings

WSA coatings should be applied in accordance with DoD-STD-
2138(SH), NSTM 631 and the SIMA(SD) Process Instruction No. 7100-18-84 Rev. 1
(Appendix A4-2).

° WSA Production

The CC Shop should consist of nine basic stations: :-;-f-'jl

AN

. Receipt Inspection, L

. Degreasing, sl

. Masking, E“?

.. Strip Blasting, R

. Anchor-Tooth Blasting, P

. WSA, e

.- Painting, i

. Installation-Kit Makeup and Issue, and oS

. Final Inspection and Customer Pickup. L_‘

Note: The ESP Pilot CC Shop Service Test is currently in progress gy

under a separate contract. Final recommendations for the ESP production facility will T
be provided at the end of the ESP Service Test. An additional three stations in the T
CC-Shop are expected to be needed: ESP anchor-tooth blasting, ESP spray and ESP »4-1

euring. . E.-.-

0 Production-Shop Records

As supported by the Pilot CC-Shop experiences, forms are required to
maintain shop organization and effectiveness. Some forms used during the Service
Test are no longer needed, however the following forms, or suitable equivalent forms, [f
are recommended.

. Production-Control Work-Load Log (Figure 3~9)
- Daily-Assignment/Time-Study Worksheet (Figure 4-6)
.. Produetion-Control Record (Figure 4-3)

. Shipboard CC Post-Availability Inspection Sheet (Figure 3-11)

Text continues on pg. xix ",
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CORROSION CONTROL
DALILY ASSICNMENTS/TIME STUDY
WORKSHEET )
Date
S [ ] 7 8
S L
N >
Y y & A & ™ &
XY A I AT
NAME REMARKS
1.
2.
3.
4.
S.
6.
7.
8.
8.
10.
11.
12.
13.
14
15,
16.
17.
18.
19.
20.
STATION ASSIGNMENT KEY
8. Leave, Liberty, Tad, Bte. 1.  Pill out form daily.
1. Raceipt, Tag, Degrease 2. Hock 1 - Enter number eorresponding to station
2, Masking assigned.
3. Rough Blast Unit 3. Biocks 2-8 ~ Enter number of man hours expended
4. Anchor Tooth Blast Dnit in each category.
5. Wire Spray Booth
6. Spray Booth
7. Station Runner -
S, Instaliation Kits
8. Quality Assurance L4 RExplain in Remarks Calumn
10. BSupply
11, Supervisor

Figure 4-6

Daily-Assignment/Time-Study Worksheet

.
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CORROSION-CONTROL SHOP
WIRE-SPRAYED-ALUMINUM

PRODUCTION-CONTROL RECORD

Uss __
Ship

Job Control Number WCRN)

“Hull Rumber

cCUoh um

~Item Description on rame Side
TYPE COATING: PINISH COLOR
WEA(HT) 8ys 1 HRAP
BAZE GRAY
WEA(LT) 8ys 2
— DECK GRAY

OTHER

SECTION

PROCESS SEQUENCE INSPECTIONS | DATE

g

B SHOP QCI SIGNATURE

Receipt, Degrease,
Degalvanize, Dealuminize

2.

Masking Tape

Strip Blast

Anchor Tooth
2-3 mils

Therma) Spray

By 1 Sys 2 Low Operator Name
10-15 mils | 7-10 mis mils

Seal, Barrier and Topcoat ATTACR

PROFILE TAPE

Measured Time HERE

prT

Type/DPT Rgmt Date

HRAPAS mib

HRAPALS mils

150/0.5-0.75 mil

ojw|a
e g

151/3 mike

150/3 mila

cCcsrss

TC/1.5 mils

o

TC/1.5 mils

| S £

Final Thickness

Pinal Assembly

Inspection

i;_

DR S cate e
AP RO P WL R R P

ISA EXP. FORM CCP-1 REV §(08-15-85)

Pigure 4-3 Production-Control Record
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'Y Production-Shop Procedures

:i ' . Shop Master and Personnel Duties

WSA coating is a new technology in the Navy and its success

. extremely operator dependent. In light of this fact, the Shop Master must be

completely knowledgeable in WSA procedures. The Shop Master must be able to

. identify candidate components and possible resulting problems. The Shop Master must

I - also have "subject matter" knowledge of all the services delivered by the CC Shop. He

: must assist Planning in conducting CC Planning Assist Visits to assist customer ships in

developing their CC work lists, SMAFs and Availability Call Down Message. He must

be aware of the workload status at all times, the quality and proficiency of shop work

and be in constant contact with the ShipSup to schedule and deliver the product in a

oo cost-effective and timely manner. Additionally, support personnel are required to

I perform "overhead" duties: Assistant Shop Master, supply support and records and Shop
Quality Control.

Planning

.o To establish the proper workload scheduling, the CC-Shop

! r Master must provide the planner with constant feedback on the production time

: standards and consumable requirements and usage. The time-standard data base will
need to be updated with continuing production experience and improve IPE and shop
layout.

T . PMS

Shop PMS programi must be developed and implemented to
maintain efficient shop operation. The recommended PMS procedures have been
prepared and presented to SIMA(SD), Code 8220. This package is presented in
Appendix A4-7 and can be used as a guide for other CC Shop PMS procedures.

| | .. Quality Assurance

A QA program is mandatory to maintain a successful CC-
program. The recommended QA procedures are included in the SIMA(SD) Process
Instructions No. 7100-18-84 Rev. 1 for WSA; No. 7100-19-84 for ESP. Shop Quality
Control Inspectors should be assigned.

. Shop Records

Due to the importance of maintaining accurate paperwork, a
dedicated Supply/Record Petty Officer is required. A convenient method of
: maintaining such records as supply/inventory and production summaries by ship, would
. be to input this data into a computer bank.
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Corrosion~Control Work-Accomplished Book

u During the early phases of the Pilot CC Shop implementation, it

became obvious that one of the major problems confronting the topside CC Program
was "corporate memory" onboard the ships regarding which items on the ship had
received CC treatment. This problem became evident on a review inspection of USS
CUSHING (DD-985) which was the test ship for the CC project. During the tour of the
USS CUSHING by Shop 06I and ISA, WSA items were observed that had been chipped
with chipping hammers and ESP-coated items had been painted over with standard
haze-gray topcoat. Discussion with S/F revealed that there was no current source
available that identified the preserved items and their proper maintenance and repair
procedures.

This lack of identification became even more evident during the
operation of the Pilot CC Shop. Previously-preserved components were being received
from ships since they were not clearly identified as being preserved. These items
required additional processing and thereby reduced the shop production. It was
therefore determined that a complete listing of preserved components is required to
maintain a successful CC program onboard customer ships. This listing is also useful
in CCWP screening. It is recommended that the CC Work~Accomplished Information

| r Book continue to be published and distributed. This book should be completed as a
joint effort of the Supply/Record Petty Officer and the SIMA Corrosion-Control
Technical Advisor based upon the records maintained by the shop.

D. Shipboard Production (Section 5)

I . Presently, the in-situ application of WSA onboard U.S. Naval vessels is

: accomplished by master ship repair (MSR) contractors and their subcontractors or S/F.

Upon ship's request, the type desk officer can approve the work to be included in the

overhaul package. SIMA can develop the capability of performing in-situ WSA

application onboard Navy surface vessels. In order to determine the merit of a SIMA

. to perform in-situ WSA application, a Service Test was performed by the Pilot CC

i u Shop at SIMA(SD) utilizing shop and S/F personnel, present WSA process techniques
and available equipment.

° Portable/Containerized WSA Services

E The use of containerized abrasive blast and wire spray aluminum
) systems aboard ROH ships are recommended to be utilized by S/F and supervised by
. SIMA personnel during overhaul to preserve non-removable components. This is
essentially a portable/containerized CC Shop on the ship (or support barge/pier area).

Installation Kit support may also be provided resources permitting.

° Ship Spaces/Areas

It is recommended that in-situ application of WSA be performed only
during overhaul because it requires heavy industrial equipment for debris containment
and control, wire spraying and painting and sufficient tiine to preclude interference
with other scheduled work. SIMA and S/F working together should be able to apply the

' WSA syste:n at a rate of about 125 sq.ft. per day; 2000 sq.ft. would take about 4
v weeks.




2 o  Manning ' Iy

n Table 5-11 lists the recommended SIMA and S/F crew for shipboard
: WSA services; First and Second Class Petty Officers from SIMA and Third Class Petty
Officers and Firemen/seamen from Ship's Force.

: Table 5-11 Recommended Shipboard Team Manning Per Shift
- ONE-SPACE TWO-SPACE -
PRODUCTION PRODUCTION S
CAPACITY CAPACITY :'I', -f:'-_
Shipboard Leading P.O. 1 1
(1st Class, SIMA) i -
Operator(s) : -".':.
(2nd Class, SIMA) 1 1 .

(3rd Class, Ship's Force) 1 3

t‘ Assistant/Safety Observer 2 4 i
(FN/SN, Ship's Force) ks

¢ IPE

. Grit disposal should be by containers that hold four cubic yards

l (13,000 1bs). Disposal would be via normal SIMA industrial waste methods. As an T
option SIMA could obtain the services of a grit reclamation company to provide a e
container and pick up the container when full.

Canvas tarps, thin wall conduit and conduit frame maker
clamps should be used to construct grit blast and ventilation enclosures.

A five-horsepower ventilation blower and eight- to ten-inch
ducting combination should be used because one man can move and set up the gear.
One 15-horsepower ventilation motor was used for the Service Test; three five-
horsepower ventilation motors should have been used.

. 250 SCFM air at 80- to 100-psi are required for the shipboard
. services: about 230 SCFM for abrasive blasting and 15 SCFM for personnel breathing in
the surface-preparation mode; about 30 SCFM for the flame-spray gun and 15 SCFM

for personnel breathing.

- . Large amphibious ships provide room for equipment staging. o
Smaller combatant ships, such as cruisers and destroyers, have room for Y .
equipment staging only on flight decks, forecastles and fantails. The equipment
size and weight should be discussed with the SUPSHIP, MSR contractor and ship
before the shipboard CC services commence to address the effect of the
equipment on the ships' buoyaney, alignment procedures and foot traffic.
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The use of recommended production methods, equipment,

manning and scheduling discussed in detail in Section Five shall ensure the shipboard

| n application of in-situ WSA will be economically feasible and meet quality assurance
- standards required by DoD-STD-2138(SH).

E. PFastener and Installation Kits (Section 6)

General Recommendations

- . SIMAs should maintain sufficient fastener inventory for two ships of

each class of ship tended by that particular SIMA.
® Fasteners should be 316 stainless steel or ceramic coated.
| ' ] An Installation-Kit Petty Officer is recommended to be assigned to
assemble installation kits and provide technical assistance to S/F
during reinstallation of preserved components.

SIMA Recommendations

l r ° Continue surveys to develop Installation-Kit Books for each ship
class. After completing the initial survey of one ship of each class,
survey several ships of each class to update Installation-Kit Books.
Incorporate completed books in the Ship-Class Corrosion-Control
Manuals.

| . ' Develop an automated data base of Installation-Kit Technical-Data
: Sheets, planning information and supply support.

° Continue to explore the use of Naval Reserve units to manufacture
non-standard fasteners, such as pyro-locker clips.

l | | F.  Training (Section 7)

° CC-Shop Technician Course: The CC-training course developed and
used for training the CC-Shop Technicians should be used, validated
and updated during the startup training for SIMA(PH) CC Shop
planned for May-June 1986. Table 7-1 lists the lesson plan titles and

1 recommended class and shop OJT times for three units:

I - Marine Corrosion, Causes, Prevention and Control
II - WSA: Equipment and Application Processes

) III - ESP: Equipment and Application Processes

i
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Table 7-1 SIMA CC Training Curriculum
l N
L] . ‘:. :.?
B TITLE CLASS | oJT | PAGE NO. RS
P — o) | oo NN
‘ UNIT LESSON A7-1- A
. -
. 1 MARINE CORROSION, CAUSES, T
' PREVENTION AND CONTROL .
: 1  Introduction and Corrosion Discussion 2 —_— 6
’ 2  Corrosion; Causes and Control 2 _— 27
3  Corrosion Evaluation and Control 2 —_— 39 =
4 CC Systems 1 and 2: WSA 2 S 51 koo
S CC Systems 3: Paints 3 14 83 R
6 CC System 5: Non-Skid Deck Coating 1 _— 119 S
7 CC System 4: Powder Coating 3 — 134 S
8 CC Systems 6-9: Fasteners and Preservation e
Materials 1 —_— 144
9 CC Systems 10-15: Sealing and Coating i
Compounds 1 —_ 158 S
10 Installation Kits 1 7 170 -
11  Shop Modus Operandi® (1 —_—
12  Shop Organization and Management,
Planning and Scheduling* (1) —_— :
UNTT TOTAL 7] 21 i
n WSA: EQUIPMENT AND APPLICATION
PROCESS
1 Introduction to Corrosion for WSA \ o
Technicians 4 —_— 186 t :
2 CC Using WSA, Part I - Surface Preparation 4 20 195 e
3 CC Using WSA, Part I -~ Wire Spraying 4 28 206 ARG
4 CC Using WSA, Part Ill - PMS 4 8 213 s
5 CC Using WSA - Certification Tests 2 6 218 Sele
UNIT TOTAL 18 62 e
m ESP EQUIPMENT AND APPLICATION l*- :
PROCESS
1  ESP-Coating Review and GEMA ESP
Equipment 2 6 236
2 NORDSON ESP Equipment 2 6 258 Lo
3  ESP Spray Booth, Curing Oven and g’-, -
Containers 2 6 283 -
UNIT TOTAL Ry
COURSE TOTAL (141 hrs == 18 days) S
'K_

® Will be developed for the SIMA(PH) CC-Shop Startup Training. i
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CC _Wire-Spraying Technicians: WSA technicians should have
approximately 20 hours in the classroom (1/4 of training time) and 60
hours "hands-on” in the Shop (3/4 on-the-job training time). Of the 60
hours "hands-on" in the Shop, a minimum of 20 hours should be spent
observing and working with a "journeyman" flame sprayer using the
WSA gun to learn its proper operation, application and to become
proficient in spraying techniques on non-production items. The
remaining 40 hours (2nd week of training) of OJT should be spent
working in the CC-Shop to develop proficiency.

Trainee Prerequisites

(1) CC-Shop Technician should be

. E3-ES.

. Preferably from the deck or hull groups.

. Assigned to the SIMA CC Shop for a three-year tour of
duty.

. A’ "e to pass the WSA certification courses.

(2) CC-Shop Training Instructor should be

. E6 or above, preferably a BM or a HT.

. A graduate of a Navy instructor school within five years
prior to being assigned to a SIMA CC Shop.

. Have a minimum of 12-months WSA system experience.

. A certified WSA operator in good standing.

. Have a minimum of two years work in a SIMA CC Shop
and have a substantive understanding of the shop services
and modus operandi.

. Be involved in daily production work in WSA, ESP and
painting in the SIMA CC Shop to maintain his skill and
proficiency.

CC-Shop Start-Up Training: Classroom and OJT for new CC-Shop
installations should begin four to six weeks before the Shop's I0C
date. This will permit the start-up crew to be training while assisting
in the check-out of the installation and operability of the shop's IPE.

Maintenance Training: A continuing training program should be
established to maintain the knowledge and improve skill proficiency.
A senior CC-Shop Petty Officer should be assigned collateral duty as
the training PO. The training PO could also plan and deliver the
support training for tended ships and other SIMAs.
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SECTION ONE

INTRODUCTION

1.0 BACKGROUND

This is the final report of the Pilot Shore Intermediate Maintenance Activity
(SIMA) Corrosion-Control (CC)-Shop Service Test conducted from 13 September 1984
through 30 November 1985. It presents all the relevant technical information
compiled and analyzed during the Service Test along with the lessons learned.
Recommendations are made for the CC-Shop facility, equipments, industrial
processes, shop layout and production flow, consumables, manning and training for a
baseline CC Shop capable of simultaneously providing ship-to-shop CC services for
three ships' availabilities lasting eight weeks or more, one regular overhaul, shipboard
mode services with a portable/containerized wire-sprayed~aluminum (WSA) system for
one ship in overhaul and shop-to-shop CC services to support SIMA production shops.

The Navy is introducing improved shipboard CC-coating systems in new
construction and in the maintenance, repair and overhaul of ships in service. A Senior
Navy Steering Board has proposed that Type Commanders and their Intermediate
Maintenance Activities (IMAs) identify requirements and develop the capability to
perform the full spectrum of CC services. The majority of IMAs currently do not have
the manning, equipment, industrial processes or shop organization to provide CC
services. Some SIMAs do have a limited capability to provide CC services but may
lack the training and experience to provide CC work that meets the operational and
technical requirements of Commander, Naval Surface Pacific Fleet
(COMNAVSURFPAC) and/or Naval Sea Sysiems Command (NAVSEA). Development of
CC programs will benefit operating units of COMNAVSURFPAC by:

° Reducing the excessive ship's force manhours spent on corrosion prevention
and control,

° extending the service life of shipboard components and areas from marine
corrosion, and

. reducing/eliminating the attendant material, labor and schedule costs to
repair/replace.

Accordingly, COMNAVSURFPAC initiated a program in 1984 to evaluate the
SIMA CC-Shop feasibility, develop a test plan and install a Pilot CC Shop at SIMA(SD)

to provide near-term service for ships of the Pacific Fleet commencing in September
1984.

The scope of this pilot work included developing and validating through a one-
year service test:

® Selection, installation and operation of industrial plant equipment (IPE).

° Industrial processes for wire-sprayed aluminum (WSA) and electrostatic-
sprayed powder (ESP) coatings.
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° Makeup and issue of installation kits for the proper reassembly and
installation of ship-to-shop items preserved by the CC Shop.

. CC Shop manning, organization, management, operating procedures and
standard times.

° Planning concept and procedures for CC Work Packages (CCWP) for tended
ships starting with an initial Planning Assist Visit (PAV) through to the
(automated work requests (AWR) in the ship class Master Job Catalog
MJC).

° Training and training materials for CC Shop, Planning and Quality Control
personnel.

At the 22 June 1985 review of the NAVSEA Shipboard Program, SEA 05M1 and
OP-433 informed COMNAVSURFPAC that the SIMA(SD) Pilot CC-Shop Project will
serve as a model for CC programs of the U.S. Navy and be used to define the CC-Shop
services, facilities, equipment, industrial processes and manning for the Navy's SIMA-
Upgrade Program. Specifically, the findings of the Service Test will be a major factor
in defining the Fiscal-Year (FY86-90) Program Objectives Memorandum (POM) line
item for SIMA CC shops.

The overall objective of the SIMA CC-Services Program is to develop a
functional and production capability for SIMAs to deliver and support CC-coating
systems being used by the Navy in new construction ships and in the maintenance,
repair and overhaul of ships in service. The five phases of the program are:

Phase I Concept Formulation

Phase II Develop SIMA(SD) Pilot CC Shop and Service Test Plan
Phase III Conduct Pilot CC-Shop Service Test

Phase IV Define System Specification and Life-Cycle Management

Support Plans
Phase V The Procurement, Installation/Training, Operation for
a Production CC Shop at COMNAVSURFPAC SIMAs

1.1 OBJECTIVE

The objective of the Pilot CC Service Test was to operate the Pilot SIMA CC
Shop for one year and obtain the data essential to the establishment of a CC capability
within all SIMAs under COMNAVSURFPAC. The test entailed the evaluation of
facility requirements, industrial plant equipment (IPE), manning requirements,
training, production control, and quality assurances all tailored to recommend the
steps necessary to design, install and operate SIMA CC Shops in COMNAVSURFPAC.




1.2 SCOPE and APPROACH

The scope of the SIMA CC-Services program was to develop a functional
capability for SIMAs to deliver CC services, ship-to-shop, shop-to-shop and onboard

ships, i.e.,

'Y Technical advice on the causes and prevention and control of marine
corrosion.

° Production services for

The approach was to develop facilities and IPE, manning requirements, interface with
the Fleet, production problems and solutions, planning interfaces with the ship and
shop, processes and training requirements for personnel. A rationale will be presented
to extrapolate the Pilot-Shop information to a production CC Shop responsive to the
port loading, simultaneous Selected Restricted Availabilities (SRAs) and Regular
Overhauls (ROHs) and shop~to-shop workload.

1.2.1 Phase I - Concept Formulation.

WSA coatings.
ESP coatings.

Installation kits and technical data sheets for the proper
reassembly/installation of preserved components.

This Phase was performed to determine if it would be feasible for a SIMA
to implement/deliver in a production mode the 15 NAVSEA-designated CC Systems
(Ref. 1-1). The initial criteria established for evaluation were:

° Manning
° Organization
] Industrial Process
o Facilities and Equipment
° Quality Assurance
] Safety
1.2.2 Phase II - Develop SIMA(SD) Pilot CC-Shop and Service Test Plan. »_

The plan was implemented after it was deemed feasible to have SIMAs
provide corrosion control services under Phase I. The implementation ineluded
providing a Physical-System Design and the development of a Service-Test Plan (Ref.
1-1).
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1.2.3 Phase III - Conduct Pilot CC-Shop Service Test.

This Phase was the implementation of a Service-Test Program. It
consisted of five tasks which would result in recommendations and conclusions for the
establishment of a production-shop capability within all SIMAs under
COMNAVSURFPAC. The tasks were:
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° Provide technical, engineering and management recommendations for
the SIMA CC-Shop Supervisor, SIMA Planning, SIMA Production Control, Quality
Assurance, Safety and training staffs. .

. Provide the methodology and actions necessary to interface with
Ship's Force (S/F) to develop the CC Work Package; deliver the 15 NAVSEA-designated
CC services; assure proper component reinstallation and maintenance; and finally to
provide a method for S/F to maintain a current inventory of processed components.
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o Provide productivity standards for the CC Shop which are compatible
and useable by SIMA Planning to evaluate shop workload and material inventories.
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o Develop organizational and operating procedure recommendations for
the CC Shop for ship~to-shop, shop-to~-shop and shipboard work.

»

) Develop recommendations for systems operation, maintenance and
scheduling for onboard-ship application services. Develop and identify the required

Y DU A

IPE, manning and process instructions for the shipboard mode. :.::t'.;
Note: Refs. 1-2 and 1-3 reported the Service-Test status in December r::

1984 and July 1985 respectively. e
1.2.4 Phases IV and V - IPE and Facility Specifications and Installation
Requirements. . e

These phases have been initiated by COMNAVSURFPAC.  The | .

identification of CC production facilities has been accomplished for SIMA, San Diego,
Pearl Harbor and Long Beach. The CC Shop for SIMA, Pearl Harbor, is a Special

Project being designed and installed for a July 1986 initial operating capability (IOC).
The CC Shops for SIMA(LB) and SIMA(SD) are included in the Military Construction
(MILCON) programs scheduled respectively for 1986 and 1989. e
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SECTION TWO

CORROSION-CONTROL WORK PACKAGE
PLANNING AND EXECUTION

2.0 GENERAL

The definition and management of CC work is based on the current conventions
and procedures for work definition and management as specified in the Ship's
Maintenance and Material Management (3-M) Manual (Ref. 2-1). This section presents
an overview of the 3-M Maintenance Data System (MDS) and work-package
development/execution as background to the recommendations for S/F to enter CC
work in their Current Ship Maintenance Project (CSMP) and for SIMA scheduling and
accomplishing the CC work.

During the initial phases of implementing the COMNAVSURFPAC CC
program, the SIMA CC-Shop Master (and for SIMA(SD), their Engineering Department
(Code 7000) GS-11/12 Engineering Technician Advisor) will be required to visit
customer ships and provide technical assistance in surveying the ship and in developing
CC Ship Maintenance Action Forms (SMAF) (OpNav 4970/2K) for entry into the ship's
CSMP. Technical assistance may also be requested to assist the First Lieutenant in
prioritizing the CC Job Sequence Numbers (JSN) for the ship's "Availability Call Down
Message."

2.1 OVERVIEW OF CC WORK IN CONTEXT OF THE MAINTENANCE DATA
SYSTEM AND SIMA AVAILABILITIES

2.1.1 Maintenance Data System (MDS)

The MDS is an automated management information system to provide
information about certain fleet maintenance and maintenance-support actions for use
by various levels and areas of management throughout the Navy, with particular
emphasis on providing information at the shipboard level. The MDS requires reporting
maintenance actions. Those maintenance actions which (a) require assistance of an
activity external to the ship (e.g., supply support, IMA, depot, etc.); (b) cannot be
accomplished by S/F in 30 days (or timeframe specified by the Type Commander
(TYCOM)); and (e¢) describe an uncorrected deficiency reported by the Board of
Inspection and Survey (INSURYV) is defined as deferred maintenance actions.

From the deferred-maintenance actions reported, the CSMP file is
developed by the automated data processing (ADP) facility servicing the ship, IMA,
and TYCOM. The CSMP categorizes and sequences the deferred maintenance actions.
From the CSMP file, computer reports are provided to the ship, the intermediate unit
commander (IUC), and TYCOM. These reports provide either a detailed or summary
listing of deferred-maintenance information in various formats for planning use by the
ship or higher management.
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configuration changes (including those previously deferred).

DAY
. e
" The CC work that cannot be accomplished by the various ship work f;:::j::
centers, i.e., the deferred CC work, must be entered into the ship's CSMP. The sum of LN
n the deferred CC work in the CSMP makes up the deferred CC-work requirements of

. the ship. The call down of the CC JSNs for a particular availability constitutes the o
requested CC work package for that availability. s

= 2.1.2 MDS Forms it

m The following forms are used to report information into the MDS: k.
A. OPNAYV 4790/2K: Ships Maintenance Action Form (SMAF) - This form ‘:-,.,r
is used by maintenance personnel to report: ;2{.}

a. Deferred maintenance actions. G
b. Completed maintenance actions which do not result in F’"‘

This form also allows the entry of screening and planning information

v for management and control of IMA workloads. Shipboard Work Centers will prepare

&= CC SMAFs for their deferred CC work, the sum of the deferred CC work being the
ship's CCWP,

. N B. OPNAYV 4790/2Q: Automated Ships Maintenance Action Form - This
' form, which is completed by a computer, contains the same information as the SMAF.
Additional handscribed information may be entered by maintenance personnel. This
B form may be used as an AWR.

C. OPNAV 4790/2L: Supplemental Form - This form is used by
maintenance personnel to provide amplifying information relating to a maintenance
action reported on an OPNAV Form 4790/2K (e.g., drawings, listing, ete.) for use by
repair activities. The information on this form will never be entered into the
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